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History

The Cane Toad Bufo marinus, a native of Central and tropical South America, was
introduced to northern Queensland in 1935 as a biocontrol agent and is currently
colonizing much of the Australian continent. With toxin-based anti-predator defences
evident throughout all life history stages, the impacts of Cane Toad invasion on
indigenous fauna, particularly naive frog-eating predators, have attracted considerable
scientific interest. Cane Toads have been implicated in declines of a range of
vertebrate fauna throughout northern Australia, both anccdotally (Burnett 1997;
White 2003) and quanttatively (Doody et a/ 2006; Letnic e/ a/ 2008). Much ficld
survey cffort regarding Cane Toads has focused on the potential impacts of toads on
terrestrial and semi-aquatic vertebrates (reptiles and mammals), with evidence of
effects, negative or otherwise, on native fish very rare in the Australian scientific
literature. There are, however, recent accounts attributing fish kills in aquatic
ccosystems in the Northern Territory to Cane Toads (Wilson 2004; Anon. 2006;
Grace & Sawyer 2008). The Sooty Grunter Hephaestus fuliginosns is a widespread
northern Australian freshwater fish with considerable ecological, recreational and
spiritual importance (Pusey ef a/ 2004). Noted as an amphibian predator (Allen ¢f a/.
2002), the Sooty Grunter would accordingly be expected to be a significant Australian
fish species potentially susceptible to toad toxicity. The following account documents
predation on the terrestrial life history stages of Cane Toads by Sooty Grunters in
northern Australia freshwater ecosystems, apparently with minimal evident adverse
effect on the fish in question.

Observations

During the course of fish surveys conducted across northern Australia in 2007,
anecdotal accounts emerged from discussions with landholders in the Calvert River
catchment, Northern ‘Yerritory, of predation on adult Cane Toads by Sooty Grunter
in local rivers. Cane Toads were first documented in the Calvert River region in 1986,
following a westerly cxpansion from Queensland (Alford ¢ 4/ 1995). On several
occasions, cursory examination by landholders of stomach contents of Sooty Grunter
captured through recreational angling on the Calvert River at Pungalina Station
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revealed anuran remains reportedly readily recognizable as adult Cane ‘Toads,
Subsequent stomach content analysis by one of us (AMD) of Sooty Grunter
specimens collected from western Gulf of Carpentaria rivers during July 2007 strongly
supported these observations, with the digested remains of adult toads found in the
stomachs of two large fish. The remains of a juvenile Cane Toad (snout-vent length
approx. 40 mm) comprising skeleton, tissue and skin fragments were found in a 283
mm standard length Sooty Grunter collected from the Calvert River near Calvert Hilly
station (17°18.077°S, 137°29.494°E). The parual antetior remains including forelimbs
and pectoral girdle of a larger juvenile-small adult toad (snout-vent length appros. 70
mm) were also found in a 265 mm standard length Sooty Grunter specimen captured

in the nearby MacArthur River (16°8.322°S, 136°1 7.590°E).

Discussion

The remains of toads in fish stomachs and anecdotal accounts by fishermen of toad
predation suggest consumption of Cane Toads by large Sooty Grunter may not be an
uncommon occurrence in rivers of the Gulf of Carpentaria. In both cases in which
toad remains were discovered in fish stomachs, the toads were well digested,
suggesting ingestion had occurred at least several hours previous to collection, with
fish displaying no obvious signs of poisoning prior to capture. Similady, the anecdotal
counts of toad remains in fish stomachs were derived from fish captured by bait and
lure fishing, with the continuity of feeding behaviour by fish likewise suggestive of
minimal toxic effect associated with toad consumption. These findings add the Soory
Grunter to the relatively limited number of known predators of Cane Toads in
Australia (Covacevich & Archer 1975; Alford ef a/ 1995).

The dietary ecology of Sooty Grunter is characterized by marked ontogenctic
transitions in diet, with shifts toward an array of terrestrially derived prey types
(invertebrates, terrestrial vegetation and terrestrial vertebrates) in larger size classes. In
addition to Cane Toads, a diversity of nominally terrestrial vertebrates such as small
snakes, lizards, mammal and bird remains have also been recorded from Sooty
Grunter stomach content analysis (A. Davis, unpubl), indicating opportunistic
predation on virtally any small terrestrial vertebrate encountered in the aquatic
environment. With the high abundance of Cane Toads in many aquatic-riverine
environments in the wet-dry tropics of northern Australia (White 2003), and thcir
need for more frequent in-stream rehydraton there compared to in wetter bioclimatic
regimes (Letnic et a/. 2008), encounters between Cane Toads and opportunistic fish
predators such as Sooty Grunter are probably relatively frequent. While Cane Toad —
Sooty Grunter encounters may be frequent, the level of predation of toads by these
fish remains unknown.

Predation on the terrestrial life history stages of Cane Toads is particularly interesting
in light of the aversion and learned avoidance of consumption of Canc Toad tadpoles
documented for a number of Australian freshwater fish, including Sooty Grunter,
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during previous feeding experiments (Alford ef a/. 1995; Crossland 2001). Anecdotal
accounts also exist of Sooty Grunter deaths from exposurc to Cane Toad toxins in
Northern Territory aquatic ecosystems (Wilson 2004). Issues relating to factors such
as the actual toxicity of adult toads to various fish specics, the role of hunger in
shaping predatory behaviours of the Sooty Grunter, and possible longer-term selective
pressurcs imposed on aquatic predators following toad invasion remain unstudied.

The occurrence of predation on adult toads by other Australian freshwater fish
species with relevant physical capabilities and dictary habits remains essentially
unknown. Past research has focused predominantly on the toxicity or palatability to
fish of Cane Toad eggs and tadpoles rather than terrestrial life history stages. Therc
are accounts of at lcast one other northern Australian fish, the Jungle Perch Kublia
rupestris, feeding on adult toads (both direct observation and toad remains identified
from stomach content analysis) with negligible effect evident (Covacevich & Archer
1975). Cane Toad colonization has recently expanded into the distributional range of
the Sooty Grunter's closely related congener Hephaesins jenkinsi, an ecologically
comparablc species that similarly preys upon frogs and other vertebrates (A. Davis,
unpubl). A range of additional northern Australian fish species, such as Saratoga
Schleropages jardinii, Bartamundi Lates calcarifer and ariid catfishes, opportunistically
consume terrestrial vertebrates so presumably these species would cncounter adult
toads as potential prey. The outcomes of such predator-prey interactions are yet to be
documented. How predatory fish guilds respond to toad invasion constitutes one of
the many gaps in understanding the community level effects of toad colonization in
Australia. In contrast, the drastic populaton declines observed in some other

vertebrate predators has been well reported (Doody ef a/. 2006; Letnic e al. 2008).
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Though poisonous to many that attempt to consume them, the Cane Toad Bufp
marinus is  food for some native species including the Sooty Grunter.
(Tissa Ratnayeke)




